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fislies have been thawed iuto life after having been frozen for any great

length of time.

* Dr. Eichardson's remarks in a recent commnnication to Wature, upon
'' Suspended Animation," are pertinent to this inquiry. " It is hard to

say whether an animal, like a fish, frozen equally through all its structure,

is actually deatl in the strict sense of the word, seeing that if it be

equally and uniformly thawed it may recover from a perfect glacial

state. In like manner it may be doubted whether a healthy, warm-

blooded animal suddenly and equally frozen through all its • parts is

dead, although it is not recoverable, because in the very act of trying

to restore it some inequality in the direction is almost certain to de-

termine a fatal issue, owing to the transition of some vital centre into

the pectous state of colloidal matter. I do not, consequently, see that

cold can be of itself and alone utilized for maintaining suspended ani-

mation in the larger warm-blooded animals of full growth. * * * It

is worthy of note that cold is antiseptic, as though whatever suspended

living action, suspended also by some necessity or correlative influence

the process of putrefactive decay."

Kespectfullv submitted.
J. H. KIDDER.

Hon. Spencek F. Baikd,

United States Commissioner of Fish

and Fisheries, Washington, I). C.

February 10. 1880.

DEStiRIPTlOIVS OF NEWGENERAAND MFEC'IE!!! OF FISHES FROIH
THE COAST OF€AI>IFORNIA.

By W. M. I.OCKI]\€iTO]>f.

1. Leiirynuis paucidens, j;<'n. ft sp. uov.

Generic characters. —Family Zoarcidw, allied to Lycodes. Ventral

fins present, short ; no teeth on vomer and palatines ; dorsal and anal

fins continued without interruption around the tail. Scales small, but evi-

dent. The name is from Xeoiu,^ —smooth; N>vr? —vomer, in allusion to

the character which chiefly distinguishes the genus from Lycodes.

Specific characters. —Body elongate, eel-like ; extremity of snout

subtruncate; profile of remainder of snout and head conic, slightly

convex over the eyes ; highest part of the dorsal outline and deepest

part of the fish perpendicular to a, j^oint about midway between the pos-

terior end of the lower jaw and the base of the pectoral ; from this point

to the slightly rounded end of the caudal the body tapers regularly both

above and below. Head broad, the sides (viewed from above) almost

straight from the opercula to about half-way between the eye and the tip

of the snout, thence rapidly approaching and meeting in an obtuse point.

Greatest depth of body from a little more than ten to a little less than

eleven times ; length of head ^—^times in the total length ; snout 2||

* Quoted from Forest and Stream, September 4, 1879.
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—3 times; eye5| —0| times in the leiigtli of the head; lower jaw r^—M
of the head. Pectoral fiu -^ —

I- the length of the head, and 4^ to

almost times the length of the ventrals ; amis sitnated at the end of

the second tifth of the total length.

Nostrils mnch nearer to the extremity of the snout than to the eye

and below the horizon of the lower margin of the orbit
;

pro^ ided with

a. short tube.

Eyes elliptical, directed obliquely n^jwards and outwards; the inter-

ocular [jpace only about ^ of the total width of the head, the sides of

which continue to shelve outwards at the same angle with the eye-balls

as far as the lower margin of the suborbital ring. Interorbital space

concave to about the center of the orbit, at which point the two ridges

bordering the eyes unite with the central ridge, separating again pos-

teriorly.

Mouth large, slightly oblique, the cleft straight, its angle reaching

about to a vertical from the center of the pupil ; internuixillaries and

maxillaries very slender; lower Jaw received within the upper; lower

margin of mandible straight, with a small sym]>hysial knob, and a

prominent articulation. In the females the mouth is smaller; maxillary

with its i)OSterior extremity enveloped in the skin of the ongle of the

mouth. Tongue large and thick.

Teeth small, slender, bluntly pointed, those of the maiulible in about

four irregular rows in front, those of the inner row largest and farthest

apart. The outer row disappears at about } of the length of the cleft of

the mouth from the tip of the mandible, but the inner row continues to

about h the length of the cleft of the mouth. The outer row slopes out-

ward, but the inner is much recurved, and the three or four posterior

teeth of the inner row on each side are the largest and strongest in the

jaws. Teeth of the intermaxillary in a single row, extending about

half-way along the sides of the mouth, the largest in front, gradually

diminishing posteriorly. oSTo vomerine or palatine teeth.

Gill-openings narrow, inclined forwards, and broadly attached to the

isthmus; branchiostegals six, sometimes only live. Pseudobranchiae.

Operculum very small, with radiating ridges; cheeks fleshy, very long,

so that the eye is nearly midway between front of oi)ercle and tip of snout.

Upper and lower pharyngeal bones covered with villiform teeth; the

posterior upper pharyngeal smallest ; the lower pharyngeals sei>arate,

subtri angular. Gill-rakers quite short, pointed, flexible.

Vertical flns continuous, long and low, and formed of soft rays

throughout, dorsal connnencing at a vertical from a little before the

center of the length of the pectoral, caudal somewhat rounded, anal

commencing very near to the anus. Dorsal with aV)Out 90 rays ; anal

with about 70.

Ventrals very small, jugular, consisting of two rays; their insertion

slightly posterior to the lower extremity of the branchial opening.

Upper axil of pectorals below the center of the height of the body,
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their base vertical, aud extending' to tbe abdominal ontline ; the fin con-

si8tin<>- of 18 rays, the fifth or sixth lonj>est, the lowest about f as long

as the fifth; first three or four rays simple, the others bifurcate.

ISTo lateral line. Scales roundish, smooth, separate, embedded in the

skin, uniform over the whole of the body, except upon an area on the

upper surface in front of the dorsal, \\iiere they are smaller, and region

near base of pectorals scaleless. Head sealeless, the ridges somewliat

prominent.

Color olivaceous, the scales lighter than the skin ; tlie color formed

by numerous dark points, Avliich are continued also upon the head.

TJl^per surfsxce of liead darker, abdominal surface lighter than other

portions. Vertical fins margined with black.

This species is not uncommon in the markets at San Francisco. Two
specimens, 10 to 12 inches in length, have been forwarded to the United

States National Museum, where they are numbered 23502. They may
be considered as the types of tlie species.

2. Odontopyxis trispinosus, ,u,eii. utkI s]i. nov.

Generic characters. —Family Agoinda', allied to AyonuH {cata-

phractiis), from which it differs chiefly in the presence of teeth on the

vomer and palatines. It is distinguislie<l from A(jonopsis, Gill, by its

smaller fins and slenderer form.

Specific characters. —Body (jctahedral, the lower flat side termi-

nating behind the anal fin, the upper side a little behind the second

dorsal. Posterior portion of body hexagonal. Bod}' anteriorly very

much broader than deep, the ujjper side, from the head to its termination,

concave; lower side slightly concave; the other surfaces flat. Lateral

surfaces (traversed by the lateral line) wider anteriorly than those sepa-

rating them from the u]>per and lower surfaces; posterior to the second

dorsal the lateral surfaces are narrowest.

Greatest depth, above ])ectoraI, 10-12 times in length; greatest width,

at gill-covers, 7f-8; length of head, 5|-5i times in the total length ; eye,

3^-3|; sn<mt, 3^-3| ; interorbital width, ^>f^-7 times in length of head.

Head triangular, depressed. A sharp, rather long, movable spine

upon the tip of the snout, its trianguhir base projecting beyond the Jaws;

behind this central spine, on the highest point of the snout, is a pair of

similar, but recurved, fixed spines. Snout posterior to these spines

nearly level to orbital region. A prominent supra-orbital ri<lge ending

posteriorly in a backward-directed spine. Forehead strongly convex

longitudinally, and strongly concave transv^ersely. Occiput slightly

depressed betwe<ni the i)ar-occipital ridges, its posterior border <leeply

emarginated. Supra-occipital ridge but slightly marked above, but very

conspicuous on the hinder margin of the head, where there is a deep

cavity iii front of the first series of body-plates, this cavity longitudi-

nally divided by the supra-o(;cipital ridge. A sligiitly-marked ridge

from the center of the hinder margin of the eye to the lateral keel of
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the ni)per surface. A backward-directed spine on each preorbital.

Nostrils in a depression on each side of the snout. Lower Jaw received

within the upper both on front and sides. Jaws, vomer, and pahitines

armed with iriiiuite, sharp, closely set teeth.

JNIaxillary almost entirely concealed by the free edge of the pre-orbital

when the mouth is closed. Two minute barbels at each angle of mouth.

Orbit large, almost (Mrcular, occupying far the larger portion (f the

height of the liead, the upper margin of the pupil touching a line drawn
from tlic upper part of the snout to the occiput.

Gill-membranes attached to a broad isthmus; branchiostegals seven.

Pectoral shorter than head, broadly rounded on lower margin, and
composed of fourteen simple rays.

Ventrals inserted posterior to the insertion of the pectorals, close to-

gether, consisting of a spine and two unbranched rays.

Vent a conspicuous elliptical opening, situated at about the middle
of the length of the ventrals.

First dorsal of four spines, the second longest, the fourth shortest, the

third slightly longer than the first; its base occupying the posterior

portion of the seventh, and the whole of the eighth and ninth series of

plates.

Second dorsal of six unbranched rays, the second slightly longer than

the first; its base occupying the fifteenth to the nineteenth series of

plates, inclusive.

Anal of six rays, opposite and similar to the soft dorsal.

Caudal elongate, rounded on posterior margin, and consisting of

eleven unbranched rays. Fin-membranes delicate.

Thirty-five to thirty-seven series of plates from occiput to base of

caudal, each series strongly keeled, each keel ending in a spine ; a circlet

of horizontal spines around the base of the caudal. The two elongate,

subrectangular shields at the base of the ventrals are in the line of the

second series of dorsal plates, the first series terminating above the

pectorals. Twenty-seven irregular ]ilates on the imder surface of the

body in front of the ventral ]dates, Lat(n'al line simple, along the cen-

ter of the lateral surfaces.

Color olivaceous or yellowish, with six or seven darker bands of brown
on the dorsal surfaces. Under side uniform whitish. Fins blotched with

blackish.

Three specimens of this si)ecies are known to me ; two of them Avere

obtained in the markets of San Francisco. One of tln^se, which may be
considered as the type of the species, has been forwarded to the United
States National Museum, and is numbered 23504 on the Museum llegis-

ter. The third specimen was procured on the coast of Alaska by the

United States Coast Survey. The aspect of this fish is that of Acjonus,

but the presence of teeth on the vomer and palatines excludes it from
that genus.
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Diviensions.
No. 1. No. 2.

Total length 2.05 3.23

Length of head, to gill-opening 38 .56

Length of head to ceater of occipital emarginatiou 33 .48

Width at gill-openings (greatest width) 27 . 405

Greatest depth 205 .27

Tip of snout to pectoral base 40 .62

Tip of snout to ventral base 46 .75

Tip of suout to origin of Ist dorsal 65 1. 03

Tip of snout to origin of 2d dorsal 94 1.50

Tip of snout to origin of anal 94 1.50

Tip of snout to anterior margin of vent 53 .82

Length of snout 10 .16

Longitudinal diameter of orbit 10 .16

Interocular width 06 .08

Length of gape of month 08 .12

Length of pectoral 31 .52

Length of ventral 13 .24

Height of longest (2d) spine of 1st dorsal .29

Height of longest (2d) ray of 2d dorsal .32

Height of longest ray of anal .26

Number of serit^s of plates (on back) and of tubes of lateral line 35 37

Fin-formula: B. 7; P. 14; VI, 2; D. IV—6; A. 6; C. 11.

The dimensions ai'c all taken along the axis of the fish.

3. Artedius quadi-iseriatus, sp. no\ .

B. o ; J). ^^-^; A. 12 ; l\ Hi ; A . 4 ; (1 2, 11, 2; Lat. line 35-37.

Snout straight, risiuft at au angle of about 45°, forehead strongly

curved, occipital region slightly concave, depth of body at origin of

dorsal only slightly exceeding that at posteiior margin of orbit. A con-

spicuous supra-orbital barbel about half as long as diameter of eye.

Dorsal outline from origin of dorsal to <;audal peduncle straight and
deflected regularly downwards.

Gape of mouth very slightly obhque, rest of abdominal profile straight.

Greatest width (at preopercles) G^^\- to nearly 7, greatest depth (at

origin of dorsal) about ecpial to greatest width ; length of head (to tip

of operculum) 2f times, in total length to end of caudal. Snout about

equal to longitudinal diameter of orbit which is about 3| times in headj

interocular width 12i-14.^ times in length of head. Depth of caudal

peduncle 3i times in greatest length, pectoral about 1^ in length of head.

Head large, deep ; ascending processes of premaxillaries forjuing two

converging ridges, ending above in a blunt projection, on each side of

which, in a line with the nostrils, is a long sharp spine. A pair of

spines on occiput, the interval between them concave transversely. A
transverse sulcus between the anterior pair of spines and the forehead.

Eyes directed obliquely upwards, interocular space concave, narrow,

less than ^ the width of the eye.

Gape of mouth slightly oblique, maxiUary reaching to the middle of

the pupil, its end with a slender barbel ; mandible straight
;

jaws even

when the mouth is closed.
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A baud of closely set, sharp, nearly straight, cardiform teeth in both

jaws, the largest teeth in the front of the jaws, where there are more

rows than at the sides. Similar teeth on vomer and palatines. Cush-

ions of \illiform teeth on pharyngeals.

Gill -rakers tubercular ;
branchiostegals live, gill-membranes broadly

connected below the throat ; no isthmus. Pseudobranchi?e present.

Preoperculum with a large process which has four curved spines above

and ends in a spine directed backwards. Sometimes there is a fifth

spine on the upper margin, or the tip is bifid. Three other preopercular

spines, the uppermost a little below the spine-bearing process, and

directed backwards, the next pointing downwards, the lowest obhquely

forwards, the three last equidistant. Supra-scapula with a ridge, in a

line with the first scale of the lateral line. Upper surface and sides of

the head with numerous pores, the most conspicuous of which are on the

anterior portion of the forehead. Top and sides of head with some

minute, smooth, imbedded scales. Opercle sniall, ending posteriorly in

a flat, bluntish spine, behind which is a large membranous flap.

First five spines of first dorsal sub -equal, the others diminishing

rapidly, last very short. Two dorsals entirely separate, interval short.

Second dorsal increasing in height to fourth or fifth ray, first ray

about !^ as long as second. From the longest ray the upper margin in-

clines regularly to the last (14th), which is about i the length of the

longest.

Anal similar to soft dorsal, but the rays shorter, fourth ray longest

Origin of 1st dorsal opposite the center of the supra- scapular ridge, that

of 2d opposite the 11th scale of the lateral line, anal arising opposite

the 2d, and terminating opposite the 13th ray of the 2d dorsal.

Pectoral base oblique, broad, pectoral broadly lanceolate, 5th ray

longest and extending back to the 2nd ray of the 2d dorsal.

Yentrals small, four-rayed, inserted shghtly behind the posterior axil

of the pectoral base ; length to that of pectoral as ? • 8. All fin-rays

nnbranched.

Each side of the body with two bands of large, strongly ctenoid scales;

the lower bearing the lateraUine, composed of 35 to 37 scales, beginning

at the upper angle of the gill-openings, thence strongly decurved over

the pectorals, thence running straight to the base of the caudal. Many
of the scales on the posterior part of this band are provided with slender

cirri. The upper band of scales begins further back, in front of the

middle of the dorsal, and runs along the base of the dorsal fins, stopping

before reaching the caudal. This band is composed of two series of

alternating scales, closely wedged in together. Between and above

these bands are a few small scattered imbedded scales. Like the scales

on the head these small scales can only be seen with the aid of a magni-

fying- glass.

Color olivaceous, with darker spots formed of black punctulations

;

four or five dark blotches along the lateral line. Branchiostegal mem-
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braue .sometimes black. Two black spots on the spinous dorsal, oue
in front, (lie otlier at the tips of the posterior rays. Other hns oliva-

ceous.

Pectorals and caudal barred ; ventrals and anal sometimes black,

sometimes colorless. Under surface creamy white.

Several specimens obtained in San Francisco market among heaps of

Pandalus Dance. Two of these now in the United States ]\luseum are

numbered 23503 on the register.

As the specimens obtained vary less than is the case with many species,

and are of very u early the same dimensions, I subjoin measurements of

two only.

The principal variations are in the height of the dorsals and in the

color of the paired fins and of the anal, which are much darker in some
than in others. The dimensions are all axial, unless otherwise stated.

Total ]eu<> til, to tip of caudal

Total length, without caudal

Length of head, to tip of operculum
Greatest depth of body at origin of 1st dorsal

Greatest width at preopercles

Depth of caudal peduncle

Tip of snout to insertion of ventrals

Tip of snout to origin of 1st dorsal

Tip of snout to origin of 1st dorsal along dorsal outline

Tip of snout to origin of 2nd dorsal

Tip of snout to origin of anal

Height of longest ray of 1st dorsal

Height of longest ray of 2nd dorsal .4;')

Length of base of 1st dorsal .50 .58

Length of base of 2nd dorsal .85 .85

Length of base of anal .OS .08

Width of pectoral base 28 .30

Length of ]iectoral, from center of base .80 .80

Length of ventrals .31 .31

Longitudinal diameter of orbit .20 .26

Length of snout .24 .26

Interocular width 065 .08

Tip of snout to end of maxillary .31 .32

Length of i)reopercular process .21 .22

San Francisco, December^ 1879.

Inches.


